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BACKGROUND:

The subject of this NDA supplement is AmBisome, a liposomal preparation of Amphotericin B, for
the treatment of cryptococcal meningitis in immunocompromised patients. AmBisome is approved
in the United States for treatment of systemic fungal infections, empiric therapy for presumed fungal
infections and treatment of visceral leishmaniasis.

Amphotericin B is a well known anti-fungal agent. An intravenous formulation of the drug is
approved for the treatment of potentially life threatening fungal infections, which include but are
not limited to Aspergillosis, Cryptococcosis, Blastomycosis, systemic Candidiasis,
- Coccidioidomycosis, and Zygomycosis. Amphotericin B has an affinity for the sterol component
of the cell membrane. Binding of the drug to this site alters the membrane permeability leading to
cell death.

SUMMARY:

The non clinical studies demonstrating the antifungal activity of AmBisome were reviewed earlier
(for details see Microbiology review dated 6/30/97). In this submission the sponsor has included 2
additional published reports demonstrating the activity of AmBisome against Cryprococcus
neoformans in vitro and in vivo. A brief summary of representative studies follows:

Studies in vitro

»

of AmBisome was tested by the micro-dilution method using medium according to
NCCLS guidelines using 18 isolates of C. neoformans. The minimum inhibitory concentrations
(MIC) were determined after 72 hours of incubation. The results in Table 1 show the mean MICsg
and MICy values to be 0.5 and 1.0 ug/ml respectively.
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Overall, the in vitro studies show that AmBisome exhibits activity against a wide range of fungal
species including C. neoformans comparable to that of amphotericin B. Whether repeated exposure
of the organisms to AmBisome in vitro will alter drug susceptibility is not known.

\.



NDA # 50-740 (SE1-SE2) ~ Page 3
AmBisome
Fujisawa Healthcare, Inc.

Studies in vivo

BALB/c mice were infected with 10° cfu of strain YC-11, scrotype A of C. neoformans by the
intratracheal route. Mice were administered AmBisome, amphotericin B or the lipid nanosphere
formulation of amphotericin B (NS-718) by the intravenous route for 5 days beginning 2 hours after
infection. The results showed that AmBisome was effective in improving survival of infected mice
compared to the vehicle treated group. However, the lipid nanosphere formulation of amphotericin
B was the most effective. A group of 10 mice were sacrificed on day 7 of infection and the lungs
processed for the measurement mycological burden. The results in Table 2 show that AmBisome
was not effective in reducing the mycological burden under the experimental conditions tested.
NS718 was, however, effective in reducing mycological burden at the high dose.
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In another study (Clemons and Stevens, 1998, Antimicrob Agents Chémotherapy, 42: 899), the
activity of AmBisome was compared with other lipid formulations of amphotericin B [AMPHOTEC
(ABCD) and ABELCET (ABLC)] in a systemic murine infection model for C. neoformans. For this,
CD-1 mice were infected intravenously with 6.25 x 10° cfu of C. neoformans (strain 9759).
Intravenous treatment with AmBisome or another antifungal agent was initiated after 4 days of
infection and continued for 14 days. The infected untreated mice died between day 15 — 34 post-
infection. AmBisome was effective in improving survival (measured up to 49 days post-infection)
compared to vehicle or amphotericin B treated animals. ABCD and AmBisome were more effective
than ABLC. On day 49 post-infection, various organs from the surviving animals were processed
for measurement of mycological burden. The results in Table 3 show that although AmBisome was
effective in reducing the mycological burden, these organs were not free of cryptococcal infection.
Overall, the activity of AmBisome and ABCD was comparable.

No studies were conducted in immunocompromised animals.
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Table 3: Recovery of C. neoformans from the organs of surviving mice treated with -
Fungizone, ABCD, AmBisome (AmBi), or ABLC
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Mechanism of Action

Studies showing the mechanism of action of the drug were reviewed earlier (for details see
Microbiology review dated 6/30/97). No new studies have been conducted since then.
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THE LABEL PROPOSED BY THE SPONSOR e

No changes have been made in the microbiology section of the label.

CONCLUSIONS:

AmBisome, a liposomal preparation of amphotericin B, is an approved antifungal agent in the
United Kingdom, some parts of Europe, Mexico and the United States. Amphotericin B is a well
known antifungal agent. In this submission the sponsor secks approval of AmBisome for treatment
acute cryptococcal meningitis in immunocompromised patients.

The antifungal activity of free amphotericin B is well known. The activity of the new liposomal
formulation was investigated in vitro and in vivo and compared with that of the frec drug. The in
vitro studies indicate that the minimal inhibitory concentrations for AmBisome against different
fungal species including Cryptococcus neoformans are comparable to those observed using the free

form of the drug. ;
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The in vivo activity of AmBisome was tested against a wide range of fungal species as a prophylactic
and/or therapeutic agent including C. neoformans. AmBisome improves the percent survival and
reduces fungal burden in immunocompetent mice infected with C. neoformans. In the pulmonary
mode! of murine cryptococcal infection, AmBisome was not effective in reducing the mycological
burden in the lung under the experimental conditions tested. In the systemic model of C.
neoformans, AmBisome was effective in prolonging survival, however, its impact on mycological
burden varied by organ system. For example, the fungal burden was reduced in liver and spleen but
not in the brain. It should also be noted that immunosuppressed animals were not used to establish
fungal infection in the studies. Immunosuppression would mimic more closely the situation
observed in immunocompromised patients. A role for host defense mechanisms in conferring
protection or enhancing drug efficacy cannot be ruled out. Also, it is known that the fungal
infections would be more severe in immunosuppressed animals and that the activity of the drug
decreases with the severity of infection.

RECOMMENDATIONS:

This NDA is approved with respect to Microbiology.

/S/

Shukal Bala
Microbiologist, HFD-590
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